
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 
118156 

SUPERFUND RECORDS 

RESPONSIVENESS SUMMARY 

Record of Decision for 
Final Management of Dioxin-Contaminated Soil and Equipment Syntex 

Agribusiness, Inc. 
Verona, Missouri 

This Responsiveness Summary presents responses of the Environmental 
Protection Agency (EPA) to public comments received regarding the proposed 
remedial actions for dioxin-contaminated soil and equipment at the Syntex 
Agribusiness Site in Verona, Missouri. This document addresses all comments 
received by the Agency during the public comment period conducted as part of the 
remedy selection process. Several additional comments were received by the 
Agency following the close of the public comment period. All such comments 
received prior to publication of this responsiveness summary have also been 
addressed. 

Comments to the EPA documents listed below in reference to the Syntex, 
Verona Proposed Plan, were also received during the public commen:l: period. 
These documents and comments to these documents are hereby incorporated by 
reference into the Administrative Record. 

I. September 4, 1986 on the Draft MinkerjStout/Romaine Creek 
Feasibility Study ("Draft M/S/RC FS"). 

2. March 26, 1987 on the Draft Times Beach Remedial 
Investigation/Feasibility Study ("Draft Times Beach RIFS"). 

·3. September 18, 1987 on the Proposed Plan for Interim Management of 
Dioxin-Contaminated Sediment, Romaine Creek Portion of the 
Minker/Stout/Romain:e Creek Site (August 1987); on the Public 
Comment Draft Operable Unit Feasibility Study, Romaine Creek 
Portion of the Min:ker /Stout/Romaine Creek Site (July 8, 1987); on 
the Proposed Plan for Interim Management of Dioxin-Contaminated 
Sediment, Stout Portion of the Minker/Stout/Romaine Creek Site 
(August, 1987); and on the Public Comment Draft Operable Unit 
Feasibility Study, Stout Portion of the MinkerjStoutjRomaine Creek 
(Site (July 8, 1987) ("M/S/RC OUFS"). 

4. March 17, 1988 on the Public Comment Draft Proposed Plan for 
Final Management of Dioxin-Contaminanted Soil and Final 
Disposition of Structures and Debris at Times Beach, Missouri and 
the Minker/Stout/Romaine Creek Site, Missouri ("Times Beach 
Proposed Plan"). 

5. "Draft Toxicological Profile for 2,3,7,8-Tetrachlorodibenzo-p-dioxin," 
Agency for Toxic Substances and Disease Registry, November 1987. 

INTRODUCTION 

On March 21, 1988 EPA announced its Proposed Plan for the cleanup of the 
Syntex Agribusiness, Inc. site in Verona, Missouri. Under the Proposed Plan, soils 



con ta in ing greater than 20 ppb dioxin, as conf i rmed by the 95 percent conf idence
level sampling protocol, would be excavated and treated offs i tc . A vegeta t ive
cover would be established and main ta ined over soils con tamina ted w i t h between 1
ppb and 20 ppb dioxin. Remediat ion of the Trench Area would inc lude
i n s t a l l a t i o n of a vegeta t ive clay cap and an upg rad i cn t gravel , d ra inage-
i n t e r c e p t i o n t rench . In add i t ion , d iox in -con tamina tcd e q u i p m e n t would be cleaned
t h r o u g h a scries of rinses.

A c leanup level of 20 ppb d ioxin has been established for the Syntcx ,
Verona site by EPA on the basis of recommendat ions f rom Federal and State
h e a l t h agencies. This c leanup level is appropr ia te for the Syntex, Verona site and
is cons i s ten t w i t h the c u r r e n t and f u t u r e land use of the site as an i n d u s t r i a l
f a c i l i t y . F u t u r e land use at the Syntcx, Verona site w i l l be control led t h r o u g h
i n s t i t u t i o n a l measures including placement on the Registry of Confirmed
Abandoned or Uncontrol led Hazardous Waste Disposal Sites and si te access controls
and res t r ic t ions . These controls wil l assure t ha t the proposed c leanup of the
Syntcx , Verona site con t inues to surpass all c r i te r ia for the pro tec t ion of h u m a n
hea l th and the env i ronment .

Act ivi t ies conducted under the Proposed Plan will not include remediation
of the local g r o u n d w a t e r at the plant site and in the Trench Area as the EPA at
th i s t ime docs not have s u f f i c i e n t data on which to de te rmine g roundwate r
remedia t ion needs. E f f o r t s to assess and moni tor the local and area g roundwate r s
wil l be in i t i a ted concurrent wi th the Proposed Plan. In addi t ion sampl ing and
ana lys i s of Spr ing River f ish and sediments wil l cont inue as r equ i red . If da ta
generated f rom this m o n i t o r i n g shows contamina t ion of the g r o u n d w a t e r or Spr ing
River at levels of concern remedia t ion wi l l be conducted.

PUBLIC PARTICIPATION

On March 21, 1988 the Agency released the Syntex "Remedial A l t e rna t ives
Report" and the EPA "Proposed Plan for Final Management of Diox in -
Contaminatcd Soil and Equ ipment at Syntex, Verona." A public meet ing to discuss
the Syntcx Report and EPA Proposed Plan was held on March 29, 1988. The pub l i c
comment period on the Syntex Report and EPA Proposed Plan was concluded Apr i l
22, 1988.

This Responsivcness Summary represents a component of the Record of
Decision (ROD) package, which also includes the ROD declaration, ROD s u m m a r y
and index to the a d m i n i s t r a t i v e record. Formal selection of the remedy to be
implemented for the Syntex, Verona site occurs by s igna tu re of the ROD
declara t ion by the Regional Adminis t ra t ion for EPA Region VII.

Following the ROD s ignature an Implementat ion Plan wil l be prepared by
Syntcx . This plan wi l l inc lude the design details for implementa t ion and
main tenance of the selected remedy. A review of the Syntcx Implemen ta t ion Plan
will be conducted by the Agency to assure compliance wi th the selected remedy.
Implementa t ion of the remedy wil l commence upon approval of the Syntex Plan by
the Agency.

The f o l l o w i n g are summaries of comments received in response to the Proposed
Plan and the Agency's response to these comments.



EPA received several comments p e r t a i n i n g to health issues
addressed in the Draft Times Beach Remedial
Inves t igat ion /Feas ib i l i ty Study, the Minker, Stout Romaine
Creek Operable Uni t Feas ib i l i ty Study and the Times Beach
Proposed Plan.

The supported action level established for the Syntcx , Verona site is based upon
the 1984 report en t i t l ed , "Health Impl ica t ions of 2,3,7,8 Te t rach lorod ibenzodiox in
(TCDD) C o n t a m i n a t i o n of Res iden t ia l Soil," R e n a t e D. K imbrough , M.D., et.al.,
Center for E n v i r o n m e n t a l Heal th , Centers for Disease Control (CEH/CDC). The
EPA believes tha t the 1984 CDC report is a val id risk assessment upon w h i c h to
base an action level. The CDC has recent ly supported the paper s t a t i n g tha t no
s c i e n t i f i c ev idence has been reported in the l i t e r a t u r e to date which would
i n v a l i d a t e the assumpt ions upon which the 1984 risk assessment is based, or its
conclusions. Add i t i ona l l y , responses to specific i nqu i r i e s and comments to the
Times Beach and M/S/RC documents wi l l be presented in the Times Beach
Responsiveness Summary . EPA wi l l respond to these comments which in general
per ta in to hea l th issues and the basis for the stated act ion level at the Syn tcx ,
Verona site.
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EPA received comments to the Draf t Toxicological Prof i le for
2,3,7,8-Tetrachlorodibenzo-p-dioxin.

This document is cu r ren t ly in d r a f t form and has not provided a basis on which
decisions were made at the Syntex, Verona site. EPA has based its decisions at the
site on the 1984 risk assessment conducted by Kimbrough, et.al. The Center for
Disease Control has recen t ly r e a f f i r m e d its support of the assumpt ions and
conclusions presented in the 1984 study. It should be noted that the D r a f t prof i le
presents a compila t ion of i n fo rma t ion on the physical , chemical and toxicological
propert ies which have been provided in the c u r r e n t l y ava i l ab le l i t e ra tu re .
Comments to the d r a f t prof i le wi l l be forwarded to the ATSDR and will be
incorporated into the A d m i n i s t r a t i v e Record for the Syntex, Verona site.

EPA received a comment requesting c lar i f i cat ion on the land
use res tr ic t ions needed for the proposed cleanup.

EPA has recognized the need to provide i n s t i t u t i ona l controls and access
restr ic t ions at the site to assure the effect iveness of the selected remedy. These
controls wi l l inc lude deed restr ic t ions and main tenance of the site on the State of
Missouri "Registry of Confirmed Abandoned or Uncontrol led Hazardous Waste
Disposal Sites". In addition, plant site access is restricted by a per imeter fence and
d u r i n g periods of p lan t shut down a 24-hour guard is provided. Subsite access wi l l
be f u r t h e r restricted by perimeter fencing. Addi t iona l restrictions necessary for
the protection of the soil cover will be provided in the Syntex Implementa t ion
Plan.

EPA was asked what erosion protection would be provided to
assure soil s tab i l i ty in areas containing less than 20 ppb
dioxin.

Details on the operation and maintenance of the selected remedy inc lud ing
main tenance of the vege ta t ive soil covers w i l l be provided in the Syntex
Implementa t ion Plan. The Syntcx Plan wi l l be reviewed and approved by EPA
prior to implementa t ion .



A commenter expressed concern regarding what effect the
proposal to f i l l the Slough subsite area wi th clay might have
on the presence of the City of Verona wastewater out fa l l .

The Syntcx I m p l e m e n t a t i o n Plan wi l l address this issue. The g r a v i t y f low
wastewate r o u t f a l l can be relocated to a po in t in the s lough, downs t ream of the
proposed f i l l i n g ac t iv i t y , in a m a n n e r t ha t f ac i l i t a t e s g r a v i t y f low f rom the
was t ewa te r t r e a t m e n t p l an t and al lows f i l l i n g of the s lough c h a n n e l as specif ied in
the selected remedy.

EPA was quest ioned regarding the risk posed by the leve l s of
diox in l e f t onsite. The commenter expressed concern over the
cont inued transport of d iox in to the Spring River .

The c leanup levels discussed in the proposed plan were established for the Syntex ,
Verona site based upon recommendat ions f rom state and federa l hea l th agencies.
Sampl ing and ana lys i s of the Spr ing River f ish and sediments w i l l be con t inued as
a p p r o p r i a t e to moni tor the shor t and long e f f e c t s associated w i t h the site and
i m p l e m e n t a t i o n of the selected remedy. EPA fee ls t h a t these mon i to r ing e f f o r t s
w i l l provide the necessary i n f o r m a t i o n to assure pro tec t ion of the publ ic hcaf th
and env i ronmen t .

EPA received a comment ind icat ing concern over
implementat ion of the remedy w i t h o u t more knowledge on
factors a f f e c t i n g transport of dioxin contaminated soils and
on mechanisms of dioxin transport to the Spring River.

The selected remedy wil l serve to remove the major sources of d ioxin present ly
onsite and s tab i l ize areas con ta in ing d iox in below the act ion level. These
measures in add i t i on to the necessary ma in t enance wi l l assure longev i ty of the
selected remedy and reduce if not e l imina te poten t ia l d iox in t ransport to the
Spr ing River . C o n t i n u i n g the sampl ing and analys is of the Spr ing River f i sh and
sediment wi l l allow the Agency to assess the e f f ec t i venes s of the remedy as to
residual d ioxin concentra t ions lef t onsite.

Sampl ing at the Syntex, Verona site and at o ther Missouri dioxin sites has
indicated tha t the d iox in is t i g h t l y bound to soil particles, and that migra t ion of
the dioxin is d i rec t ly related to the t ranspor t of the con tamina ted soils. The EPA
does not believe tha t the d iox in con tamina t ion at the Syntex, Verona site
represents a s ign i f ican t t h rea t to g roundwate r or air q u a l i t y on the basis of
previous extensive sampling. Groundwater samples have to date been found to
contain nondetcctable values wi th a detection l imi t of 1 par t per quadr i l l ion
(ppqd). Sampling of sediment and biota in the Spring River have indicated
decreased concentrat ions over the years sampled and wi th distance away,
downstream of the site.

EPA was asked if a deep ti l lage/soil inversion technique could
be used as the remedy for areas containing from 1 to 20 ppb.

This a l t e rna t ive was considered by EPA, however it was determined not to
appropr ia te at the Syntcx, Verona site for areas con ta in ing from 1 to 20 ppb.



A commenter suggested that all a l t ernat ives including the no
action a l ternat ive , presented in the "Remedial A l t e r n a t i v e s
Report" would adequately protect the publ ic health and the
env ironment . The commenter fur ther stated that f l a w s ex is t
in the assumptions used to establish an act ion level and that
recent s c i e n t i f i c advances were not considered.

An act ion level of 20 ppb d iox in was es tabl i shed for the Syntex , Verona si te based
upon the 1984 report en t i t l ed , "Heal th Impl ica t ions of 2,3,7,8
Tet rach lorodibenzodioxin (TCDD) Con tamina t ion of R e s i d e n t i a l Soil," R e n n t e D.
K i m b r o u g h , M.D., ct.al.. Center for E n v i r o n m e n t a l Hea l t h , Centers for Disease
Control (CEH/CDC). The CEH/CDC has r e c e n t l y suppor ted the 1984 paper s t a t i n g
t h a t no s c i e n t i f i c evidence has been reported in the l i t e r a t u r e to da te w h i c h wou ld
i n v a l i d a t e the assumpt ions upon which the 1984 risk assessment is based, or its
conclusions.

One commenter recommended that the s i t e be l e f t as it is for
the t ime being since the health e f fec t s of d i o x i n to humans
are not thought to be s i g n i f i c a n t .
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The no action a l t e r n a t i v e is not considered by EPA to be acceptable for the site;
the potent ia l for exposure would con t inue to exist. A longterm remedy t h a t is
compat ib le wi th regula tory requi rements and provides protection of h u m a n h e a l t h
and the e n v i r o n m e n t must be selected. Accordingly the no act ion is not considered
to be a sa t i s fac tory selection.

EPA received comments which disputed the in format ion
presented in the Proposed Plan on the lexicological e f fects of
dioxin in humans.

The l i t e ra tu re conta ins a number of h u m a n hea l th studies which d raw c o n f l i c t i n g
conclusions. A number of these studies were cited by the commenter. The
commenter states tha t "of greatest s ign i f icance is the s tudy performed on 104 res-
idents of Times Beach" conducted by CDC, Missouri Divis ion of Health, St. Louis
Univers i ty , and St. Joseph's Hospital . This art icle a c t u a l l y states:

"The results appear negative, but no overall
d e f i n i t i v e conclusion should be based solely
on this i n i t i a l study."

The art icle f u r t he r states:

"Public health policy in s i tua t ions such as this
e n v i r o n m e n t a l con tamina t ion w i t h TCDD must
con t inue to focus on the p reven t ion of any
potent ial heal th effects (par t icu la r ly delayed
or long-term), even if effects are not demon-
strated in a pilot study. For this reason
appropr ia te e f for t s to prevent human exposure
must cont inue, in this and other s imi lar
si tuat ions, u n t i l a more complete under -
s t and ing of publ ic hea l th risks is obtained."



In 1986, the Centers for Disease Control provided to Congress a "Detailed Response
to Subcommit tee Questions on Dioxin." In the i r response to a question on the
c u r r e n t ex t en t of knowledge concerning the h u m a n heal th effects , CDC stated that :

"A number of epidemiology s tudies and hea l th
assessments in h u m a n s have given nega t ive
resul ts . For va r ious reasons, the resul t s
of these nega t ive studies are not convincing,
p a r t i c u l a r l y because of the o v e r r i d i n g ef fec ts
of c o n f o u n d i n g variables."

CDC f u r t h e r states t ha t :

"The lack of de f in i t ive human data forces the
use of a n i m a l da ta for p red ic t ing possible
h u m a n h e a l t h effects."

and:

"... in the absence of use fu l h u m a n data to *
the cont ra ry , p ruden t publ ic hea l th policy
dictates an assumption tha t humans could
s u f f e r e f fec ts s imi la r to those observed in
an ima l s and tha t p revcn ta t ivc publ ic hea l th
policy must be based on ava i l ab le an ima l
data."

The 1984 risk assessment which suppor ts the recommendations for c leanup levels at
Syntcx, Verona is based upon a n i m a l hea l th studies. This assessment has been
cons is ten t ly appl ied d u r i n g the c leanup of dioxin sites in Missouri, and remains
val id for remedia t ion of the Syntex, Verona site.

A commenter asked if there was conclusive evidence regarding
dioxin's risk acceptabi l i ty . EPA was asked if the toxic i ty of
d i o x i n to humans, apart from chloracne, has been demon-
strated.

There is d i sagreement in the sc ient i f ic communi ty regarding the risks due to
exposure to dioxin. The posi t ion of EPA is to take a conservat ive approach to
ensure tha t any error made in the assessment of risk is made of the side of safe ty .
CDC has recent ly a f f i r m e d support of the 1984 hea l th assessment tha t established
the o r ig ina l act ion level for exposure to dioxin in a r e s iden t i a l set t ing. There has
been no sc ien t i f ic evidence presented to date tha t inva l ida tes the 1984 assumption
of conclusions.

The EPA received a comment concerning the Proposed Plans
statement that TCDD is the most potent animal carcinogen
evaluated to date by the EPA Carcinogen Assessment Group.
The commenter said that this statement is misleading and
inappropriate . The commenter further stated that TCDD is
not a potent carcinogen if one considers its carc inogenic i ty
r e l a t i v e to its acute tox ic i ty .



The s ta tement made in the proposed plan is t e chn i ca l l y correct. When considered
on a u n i t risk basis, the cancer potencies of d i f f e r e n t chemicals can be compared.
On the basis of a re la t ive potency index of the 55 chemicals tha t CAG has
eva lua ted , TCDD is the most potent carcinogen.

The commenter questioned the Proposed Plans s ta tement that
TCDD is 50 times as potent as BCME is i rre levant since
exposure to BCME at one point was r e l a t i v e l y common in
several of the chemical indus tr ie s yet exposure to TCDD is
rare. In addit ion, the commenter stated that there s t i l l is no
evidence that TCDD is a human carcinogen a f t e r 40 years of
workplace experience w i t h i t .

It is suggested by the commenter that there is no evidence that TCDD is a h u m a n
carcinogen a f t e r 40 years of workplace experience. The commente r also
acknowledged, however, t ha t exposure to TCDD in the workplace is rare . The
potency of TCDD re la t ive to BCME is re levant and t echn ica l l y correct.

A commenter quest ioned the use of the EPA 95 percent
confidence level sampling protocol, as compared to other 3

s imi lar sampling procedures.

The 95 percent confidence level sampling protocol required by EPA has been
ex tens ive ly peer reviewed and approved by state and federa l hea l th and
env i ronmenta l agencies. The EPA sampling protocol has been incorporated in to
c leanup and sampling plans for all other Missouri dioxin sites tha t have
successful ly been remediated or which arc current ly unde rgo ing remedia t ion .

EPA was asked to c lar i fy the proposed extent of excavation.

Subsitc areas which previously were found to contain grea te r than the 20 ppb
dioxin act ion level will be resamplcd using the 95 percent confidence level
sampling protocol. Those areas found to exceed the action level will be excavated
in stages or l i f t s using ei ther a backhoe or other excavation equ ipmen t de te rmined
to be the most e f f i c i e n t and cost e f fec t ive . The excavat ion a c t i v i t y w i l l proceed
un t i l 1) levels of dioxin are below 20 ppb, 2) bedrock is reached, or 3) the four
foot depth is reached. Excavat ion wi l l not proceed below bedrock or the f o u r foot
depth.

A commenter strongly suggested that dioxin-contaminated soils
remain in-place unti l a treatment technology becomes
avai lable , in the event soils cannot be treated at the Denney
Farm incineration unit . In addition, the commenter contends
that storage onsite subsequent to excavation creates the need
for double-handling and increases the potential for human
exposure.

EPA has provided that all soils, contaminated with dioxin above the 20 ppb action
level, be excavated wi th in one year af te r Implementa t ion Plan approval.
Excavation w i t h i n the stated schedule is necessary to assure a t imely completion of
the remedy and to remove those sources considered to be a threat to publ ic health
and the env i ronment . Conta ine r iza t ion and storage of the excavated soils wi l l be
conducted in accordance to applicable EPA and state rules and regu la t ions ; in a
manner that subs tan t ia l ly reduces any threa t to the public heal th or env i ronmen t .



EPA was asked whether dloxin-contaminated soils excavated
from the Syntex, Verona site would be treated at the Denney
Farm inc inera t ion un i t . The commenter suggested that there
were a number of imped iments to i m p l e m e n t a t i o n of the
proposed remedy.

EPA is c u r r e n t l y work ing toward an ag reement wi th the appropr ia te par t ies wh ich
will f ac i l i t a t e treatment of the excavated soils at Denney Farm. In the event these
nego t i a t i ons f a i l d i o x i n - c o n t a m i n a t e d soils excavated d u r i n g si te r e m e d i a t i o n w i l l
be stored onsitc in compl iance wi th EPA rules and regulat ions u n t i l an a p p r o p r i a t e
t r e a t m e n t technology becomes avai lab le .

EPA was asked what action would be taken subsequent to the
groundwater m o n i t o r i n g program i d e n t i f i e d in the Proposed
Plan.

The EPA at th i s t ime does not have s u f f i c i e n t data upon which to base f u t u r e
decisions r e g a r d i n g g r o u n d w a t e r remedia t ion . The g roundwa te r m o n i t o r i n g
program is an effort , in addition to the existing groundwater monitoring effor ts , to
f u r t h e r i d e n t i f y the ex ten t o f g roundwate r con t amina t ion . At the t i m e s u f f i c i e n t
data is received a de t e rmina t i on wi l l be made as to the appropr ia te response ac t ion,
based on the appl icable , r e l e v a n t and appropr ia te r equ i r emen t s u n d e r f e d e r a l and
sta te e n v i r o n m e n t a l laws.

A commenter suggested that the reference to the Denney Farm
i n c i n e r a t i o n unit's c a p a b i l i t y to successful ly destroy d iox in in
soil to undetectable levels is an overstatement of the fact.
Furthermore the commentor re futed claims that the
des truct ion and removal e f f i c i enc i e s are high enough to a l low
delist ing of the dioxin contaminated soil fol lowing treatment.

Analys i s of residues genera ted at the Denney Farm inc inera t ion u n i t have revealed
non detectable levels of d iox in , u t i l i z i n g the detection l imi t s applicable at the time
of analys is . These resul ts demonstra te t h a t the i nc ine ra t i on u n i t at Denney Farm
is capable of removing residual d ioxin to a level which will a l low de l i s t ing of the
con tamina ted soil f rom the Syntex, Verona fac i l i ty .

EPA received a comment questioning the past and present
process for d e l i s t i n g residues generated at the Denney Farm
inc inerat ion u n i t , the commenter f u r t h e r stated that the
current delisting procedures are invalid.

The 1985 del is t ing procedures were based on knowledge tha t was cur ren t ly
available at the time regarding safe levels for delisting. The current model used
for d e l i s t i n g purposes was published in the Federal Register and is the only model
c u r r e n t l y approved by EPA for de l i s t ing act ivi t ies . The de l i s t ing of this residue is
rule making procedure separate and apart from this Record of Decision.
Comments p e r t a i n i n g there to should be addressed to the EPA Off ice of Solid Waste
in Washington D.C.


